Mass-selected, double-resonance, field-ionization spectroscopy is used to determine the first ionization po tential of the three abundant isotopes of platinum. By fitting up to 38 member of s and d Rydberg series of ionization potentials of l94Pt, ,wPt. and l%Pt are determined to be 72 2S6.6±0.9 cm-1 (8.958 6 8 ± 0.000 11 eV). This yields a revised value of 27 580+320 cm"1 (3.42±0.04 eV) for the bond strength of platinum 
I. INTRODUCTION
Ionization potentials (IP's) of atoms and molecules are fundamental quantities of great importance in many areas of chemistry and physics. They inform us on how strongly the valence electrons are bound to the species and hence provide information on the electronic structure. In particular, when used within appropriate thermodynamic cycles, they relate to bond strengths. In the simplest case in which bond strengths of diatomics are sought, the first ionization potentials of at oms are required.
We report here on the first ionization potential of platinum (Pt I). There have been three previous measurements of the IP of Pti. The first is the 1958 spectroscopic measurements by Moore [1] , who derived a value of 72 300 cm" 1 (9.0 eV) by fitting the 5d96s 3D 3 and 5d97s 3D$ terms to a modified Rydberg formula. The second is the 1979 electron impact measurement of Rauh and Ackermann [2] , who obtained an appearance potential of 71 100±300cm "1 (8.82±0.04 eV). However, since this experiment was conducted at an evapo ration temperature of 2750 K, they corrected the appearance potential for ionization from excited metastable neutral states and for ionization to states other than the ground state of the cation (Ptii). These corrections yielded 69 400 cm" 1 (8.61 eV)s£lP, Pt I*s71 700 cm" 1 (8.89 eV). The third is the recent spectroscopic measurement by Blaise et al [3] , who derived an ionization limit of 72 230±50 cm" 1 (8.955±0.006 eV) from the 5d()l s and 5d9%s levels, and the 5 d96f and 5d*6s5f levels, respectively. To arrive at this result, Blaise et al respectively assumed that the difference in the quantum defects of the Is and $$ electrons and the binding energies of the 5ƒ levels are the same as in Au I and Hg I.
We have measured the IP's of the three most abundant copy. In this technique, the atomic ionization threshold re gion is probed by two-color laser excitation. The first laser is tuned to a known atomic transition to populate a particular excited state. The ionization threshold region is then ac cessed from this excited state by absorption of a photon from the second laser. The IP of Pt I has been determined in two ways: first by observing the first ionization threshold directly by time discriminating delayed ionization of high lying Rydberg states (below the IP) from prompt ionization (above the IP) and second, by fitting high-lying Rydberg se ries. The first method is direct but is accurate to only about ±2 cm" 1.
II. EXPERIMENT
The atomic beam of platinum was produced by laser va porizing ( \ = 355 nm, 5 -1 0 mJ, Lumonics, YM200) a plati num rod (Johnson Matthey, 99.99% purity) in the presence of He carrier gas (540 kPa backing pressure). The system employs a Smalley-type source mounted on a piezoelectric pulsed valve [4] The pump-probe event is carried out under nominal zerofield conditions. This is achieved by keeping both the drawout and repeller grids at the same potential (2600 V). After a delay of 5 fis, the extraction field is established by dropping the draw-out grid potential by 500 V for a duration of 26 /¿s. This pulsed voltage is provided by a commercial pulser unit (Directed Energy, Inc.). The pulse lengths are sufficient to extract all the prompt ions and to ionize and then extract all the highly excited Pt atoms. The photoion signal is de tected by dual microchannel plates (Galileo), amplified (Stanford SR445 300 MHz preamplifier, 125 times gain), and digitized.
III. APPROXIMATE DETERMINATION OF THE FIRST IONIZATION LIMIT
Measurement of the accurately known first ionization po tential of copper [6] 2 for Pt. These TOF spectra were obtained using the pumping scheme depicted in Fig. 1(a) with a total laser en ergy near 72 240 cm" 1 for the spectrum labeled prompt and near 72 245 cm" 1 for the spectrum labeled delayed. This figure also shows that the mass resolution of the TOF spec trometer is sufficient to resolve the five most abundant iso topes of Pt. Figure 3 shows the spectra obtained when using the pumping scheme shown in Fig. i (a) 
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where vn is the energy of the nth Rydberg level, v0 is the limit, d is a constant, and R is the Rydberg constant for platinum. When the n values are the principal quantum numbers, d is the quantum defect for the series. Figure 4 shows a portion of the spectrum recorded using the pumping scheme shown in Fig. 1(a) . Another portion of the same spectrum was shown in Fig. 3 . Two series are readily notice able. These correspond to the promotion of the outer 6p electron of the 5£/y(z£>5/2) 6/?i/2 7 = 2 level to 5d9(2D 5/2)ns and 5d9(2D5i2)nd Rydberg levels in accord with the selec tion rule AL==± 1. Approximate quantum defects for these series can be derived by inserting in the above expression the IP derived in the preceding section and known energy levels with appropriate configurations and solving for d. The 5d9%s 3D level lying at 62 568 cm" 1 and the 5d9l d 3G level lying at 65 340 cm" 1 [4] yield approximate quantum defects of 4.6 and 3.0 for the s and d series, respectively. These make it possible to label the series with the quantum numbers. The series were then fitted to the above expression using a standard nonlinear least-squares procedure in which the adjustable parameters were (the IP) and d (the quan tum defect). The least-squares results re summarized in Table  I " 1 [8] ). The data are summarized in Table II . (Pt II) are included (last column in 
